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Title: Temperature compensated electrochemical gas sensor and method for 
closely tracking the temperature variations of a gas to be sensed 

Abstract: An electrochemical gas sensor having a temperature sensitive element 

such as a thermistor arranged within the gas sensor in a temperature insulative fashion 
for preventing any variations in the temperature of the applied gases to be sensed to be 
immediately conveyed to the temperature sensitive element thereby providing accurate 
temperature compensation signals to be combined with the generated sensor electrical 
output signals. The temperature sensitive element or thermistor is mounted in a heat 
sink to the expansion membrane of the gas sensor to be responsive only to changes in 
the temperature variations imparted by the sensor electrolyte and not by the variations in 
the temperature of the gas sensor body and associated elements thereby providing 
correct temperature compensation signals without error producing time delays. 
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* ^ = ?r^ ^^#0]|Ai ^> 0 | *j7| ^*j-2Ho^_ ^-AH 0 | 7^°| L l" E r L H 7| © S7|£|-*f 7^ *4j 

M, 7Hlfa §-*|2 r S^WI cueH M§§ 7^AijA^| 7^H^J 7 r ^-&£^*r gj-Hoil 

EWI^ck 

7^ £B#0||Ai >4^S>|- ^>0| S7| S^SjO^ f^AHo] 7^oj ££-g. §fX|^7| S7|SW 7h*:S*lfc « 

OW §X|0|CK ?[±9.\ 7h±r £jX| S^OilA-j ^AH 7 ^o| ^ xHo1| o| S| | 

fe S7| AJ^OJI S|3H Uj-Ej-tJ-C)-. 7^A[|A-1^ OHxIl ^jsHS^I ^ZJ ^ o] if3[ C [. 0|Bjo} 7p 

r^AII A-|CH| A] L.[2.^ Q7|2H f^Aj^ ^A|£]^ &^7^«| -^^0i| DHgofe g E[] 0 1 C|- . 0|cH& *J = Aj^ 

fc HZ-I#H Effls dif. ^HoF7| ^|§HA-i 7[^M^\ ^°l^oj| xHfp|« g-4*S©s*| 

£l-o| ^Dj 0 | 7^ ^jA-iOj! ^£ICK 7^ All AH #^A|^ 7 f. 7^H£! 7^^U-#o| ^5E0|| #^*Hoj^ oi c( . 
^lAiOj|A-i l^fife ^AJ5- 7 ^|)xj 7^o| §;^ D J #7^CK 0|B-|o[ §^A|^ 71-^AHA-l oj BA of 

# 7^^o»-#°| £H^£0iH°| ttH^0|cK Ci ^-E ^£0j|Ai S7| #^^J^^ 7^AJlA-j oiB^ °|# # 
E[ 7^ ^^#°| C£H^CH| #7fo|-CK ccfBH, <!> ^7fe ^X|^ 7}-^ ^£0|| q|oh #^aj^ 
CHI oj|EH# 7WgcK ^£S^I-oil q^HAH f^dff MS^7| ^|^Ha-| #ej|cH|^ *j£fo|. DicHo|^&H7F 7^Ay A Ho| 
bHS^fil °J^H 7|^a^| S-sfQcK 0|^oh ciainl^^ (thermistor)-^ 7 r sH£! 7fr^°| .-^i fflS|-oi| q^H ^[j A-j 
f^ A Jlf ^SS £§o^ Aj if Xil^oj-CK 0IS71I 5f0i 7r^Ai|A^ ^71- M§^0| C|-ote[ ^£ 
CH| A-j %VAH 7 ^o| - 5icK o|S 7^ Ayx-i^ 3°jcH| -g-^l^ 7^ ^>o|-# 

0|^ 7fflCK S^H^B a^lW BSW Af0|0i| Xi^CK 7^fl|AiO|| CiCHD|^E-|^l o|Bie 

«H^^ ^£ 3^:# ^il^opl ^I^a-1 aiiaho]| 7^H3 7h^£*J-#°| SS0| h|71| ^di| ^bh a|t} 0 | . 

a^i:fe ^0| ^£|2icK o|EHS 7|#o| Ay A -j uH^o|jA-i c-io|D|^E-|^ 7^^^## A -|oH| ^§^a[x[ 
7^^-^|# ^>^Dj| u|-B|-0i All A^7h 7^H£! 7 r ^ ?ff£| ^£ ^J^o|-^ Ci|0||-^ 30-40^- ^S^tEK 0|£-|o|- 

A|7} Xjojoj ^JLf- CiCHn|>^E-|Oi| o|§|) ^g^. ojSH ^7| ^0| 0|&|o[ A|7| Xjo^^ 30^- Lf)X| 1 A|7j- 

§SO|Ef. g^^'CH|A-( &hX^|7i| ^CH3 >4^. ^i-i- ^I0| U o|^«. 0 (:CH|AH 0|£-|o|- X|<^^ Li ^ g °1 

X|oi&! ^£ ^AH^ ^gsj cH|&)^ g-X|.0j|7|| ^o| ^|q) 10 %<^ ^ oioa^ S-X|-0i|7l| ^sH * ^ CL|» 

aW, 7 r ^ -yjAHcHi 7FsH3 •& A iS 7^ £tf#^l S£ fflS|-o|| °|eH £SS chi BHcnj q|oj- aiiah g7| #^ aj^# e. 
§ ^ ifx|3|-7| ^-l of 7H^jS S-*| a g-aoil qjS- ^S.7|- ^xHoj-cK 

[V90| 0|^2IXh 3^ 7|#3H H^HI ] 

# D J£ a§3 dif Aiigtj-o^jgt) 7^aiiahchi 7^S 37| #ah 7 ^o| ^ 

^e|-lH^ S^J-o} g 7 | #^a|^# xH|gop| ^|ofl MS ^7 r HH|-s^| S^H^IcH a|t> x|oj ^o| 
^ ^Aicni 7^H£! 7 r ^a| ^x|o^ 7H3S 5J ^El# 7Fx|^ y\\^^Ji cm °J^of S7| 

7 r ^ AjjAiOlEh. AK 7 | §§S ? HlfSj 7^Aj|AH U\gO\\A-\ 9\ ^S^K 



2X|0i|Ai 7Htf^| S7|^|-*} 7^ All A-j ^ ^^°|CH| oj ^ ^xl-Sj _ - 7^ Ajj A-j 3*1)1!^ 3^o^ c-| o| □ I r±i 

^r^# 7^ Ail Ai chi ggg a-x|n 7[±sl\ ^±o\\ q\^W ?m°^ S^S cicHo|^EH# i&^i-oi a-j ^ 
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fC[ &X\m 7\±^5- ^A|Q|| g^^Di #71 CiCHDl^E-l ^tl^ ^ X| Oi <g}0| H 7^ Wt[ 

SHoil ixfaj- ^3foi 7^ £th#2| 2lt} 3?l A JI^i oi|s-|# tt£ 

7^o| U^E^D^ CiCHD|^E-l^o| *jg*jo| ^g^f £|^k|-^7| A^Aj Aj EJ{ £] ogxH goj ^Alo^ 7^ 

^Ai!A-jOi| CiO|o|^:E-i xm^tOiAj J\± Ay A-j 2}- CiCHa|^EL-| ^"E[ 0 | 7h^$U#£| ^ £ ffl ^0{| ^A|o|| V# 

go^jyt] A |7J- A|oj &o| 7^ >itA^«E-| xi7|§^A|^m 7^^j 7^^t^#^| ^£ ^ 

sWIje f?5(2 ax|g 7^o| ^ £ oi| m°} fBujit ^il^^cK 

o|E-l°f "M^E 7^-3!^ 2©}jSoj| ojg^ S^-^oi| cioioj^E-ll- g-^^ji, ^7|oi 7^ahjah s| ^oj| ah Aj 

7|^ 7^o|- CiCHDl^Ei £AjS. 7^AJ|AH0i| ^°| <g AH §oj^|Oi| # iSW. 

£4*H o| *]7| 7^Ai|AHo| ^Al oj E-| 0| O I ^ E-J ^«Ej;0|| ^1^*1!^ Ai7|#^>JS°l oh *H| § £| oj Al ^ 

oi7|A-i ^§ 7HAj s£4 H si s-soii en a ^1 °c k t£i 2\Mm y\M^\. s?isw 7^^(10) 

a|£ick ^^(12) si ^d4)oi g7i(i8)oii «i se s^H^d 6)chi ^\f>w s&m coi ^goi 7^AHAi 

(10)o|| 7^H3 7^^H-#o{| "l-g^oi ^cHth^K SeH^(l6)E #^(12)H^^£-| ^(14)^1 ^etojA^i o|^^i 
ot« ax|°|(20)^ S?m(22) A^o|oi|'s^S a |- Aj AjEH^j 7^cK §7|(18)5.| 5!^E ^(22)H^^Ei o| 

^£|7i| £A|£|Qi CiOlQ|>iE^26)^ ^^^1 ^1>^K28)# S*^H=r 4 e(24)0|| °|^H ' fll « S ClK 37| ojfi 

*K30)-cr ^^^! &J-g<H| °\m ^Ayg Xj7j A|i2[ ^o^_ 7^Ai| a-}(io)o|| 7^HS 7^ ^ 

S-#oi|aho| ^ £ M§^7| ^| t\\ 3ES-^ cio|D|^Ei Aj^ # ffi^7| ^| e! « S7| &(24)oj| ^2ScK 

o|ena 7^AjjAHcH|ppm 7^H3 7^SB»o||^ a^^ g 7 | ^7^0) 

* 3^*|£J g^|7|^o| S-°FMS S^l^oh 7^AJ|AH0|CK #a^ZL£HHS 7^ AijAi# if§ 

^# 7^Ai| A -i0j|i AH§ 7^3fCK 

£1oi| £A|sj q)^. §7|(18)^I 7H 7[^M^0)o\\ 7^3 7^^1J-## ^of-#o)^ 7H^<EMf ^a^xh 
(32)7h ?icK o|^§ ax|at(20)o|| §#SF7| ^|oH>H S^efe 7^ ^o(-So|^ ^^oj- 7h>i M^^j 7h± 

oil ah ^AH(32)oj| HS£|7i| gxjo^ £a|£)ohcK gr^m 7^^U"#S 7 ^Aij ah (10)011 ^§5^ 7^ Stj-#oj|AH 

Aj7| ^AH 7 ^0| A}|AH(10)^EH 7|-^^m#0||AH AH 7 j. >. O | U^E^^ *j ^ Aj^S 

^l^ofe S-Aj 7h^°| A^|. c£- t^O^ OJ*]- M g a. S ^acK Aj s - Ai| A -| ( 1 0)^| #^ E-| □ j ^ Oj| Oj ^ £ I 

#^ ^l»7|o|| o|§H 3°J d^:^ S*a ^ 5U^K oiisqi e!4«s|S.7|e(24)4WI S-^S lO^g xifi- 

7|7h ^ ^a|#H5L| goj- Aj^^_ Aj#Aj^| 7 ^AjJ AH (10) 0j| AH Xj7|^j £Ef|- Ajj AH 

Oil 7^[)AJ 7^sf^#o| ££ oj SJEgsl-Oil ^^^0|CK SE^ 7h>iglf#S| ^S. §7^ g 7 |^ 

#^AJ^ ^7|# §7hA|^lDK #^A]^0i|AH 0|&ja Stfe &° ^X|o|(20)# #of| 7(-3HA| 7 ^o| 4§q-A^ £ 

[£H^o|cK ch 7^^^oi|AH ax|°t(20)# 7^HS 7^^l ^^5E7|- -^7| [tH-^oj| g 7 | aj^- g 
7f^H£ f^ A Jin 7I-3H3 7^^SJ-^0||AH #AH 7 |-^o| feJEOj | qh^h ^^ohcK g^l 

7|#°| 7^Aj|AH^ 7|-^AyAH(10)7F 7^AjjAH0i| 7I-3HAI 7^a| ^je ffltH L-^KH^ S7|^ A]^# XH|^^ 

£^ e!««S7H&(24)^o|| a^£| cHoia|^EH(26) S^^l ^JE a^^cK ch^d|^eH #^ 

SBMI ^ah Aj^oii cua ^§ aj^^ah #§s|cH ^7^ m§ |£ sio| ^aiS a^^. a^f 

oil eH^H fiSS f^dif aHI^o}^. chcHdI^eH aj^- &x\s>\ ah ah aj^o| ^ £ ah 

a[aH|3^cH| fg^cf. £io|| £a|hi dh^. 7^ ^fj-#E ^A| ehcHd|^eH(26)o|| £#£|CH ZL 3^ 7^ 

^AiiAH(io)^^&i gsg "^-E- ^7| AJ^# L-|.E|-tHcK 7^a| 7^ $!J-#ch|ah ^£Uj 

^# «a^7i| ^E^l_H7|77|-X| 7^A1JAH7|- S^A|7|-^ ClH|Oj|^ 30-40^-^-1 A|7}0| g^IcK A_i7|^ # 

*M A Jif ahi^^chi o|BHoi- a|t} x|ojo| 30-& l[]a| ia|7}oj 0 | ^gcf. ^^o| £l|e^| 

^ S^^oil t.^o| g^oii o|£Hoi- a|t> x|oj^ ^£^^1 cHoin|^EHo|| o m x\oi*\ $£ ^im^^JS oil 



7 ^Ajj AH (10)0|| CHoHAH CiCHD|^EH(26)Ol| o|«j. SS . g &X |0|| o^y £ oj£| A|7>X|OjO| 7^AjjAH(lO) §-f!-o|| 

u*aj 37H^I ^o|o| 7|-^AyAHoi| cH^H ^3 &I|^^o||ah 24 M|x| 40°C^I ^5. *$&\o{\ ^eH £ 2<>t| zieHH^ E.M 

£jCK £20j|AH ^^lAj7}o| 7_^§ 5 ^. S ^E^CK A(| AH 7 1- A|£}0j| CC|-# ^£ Uj tffl S *f ^7^fe ^ 

£ fflsWI ^a| cHojD|^EH(26)^ ?ltW S.^ 37H^I 7^aijah^ *i7m #^ aJ^^I ^^°J gi: 2m# 

L-i-Ej-tHcK S7|ah §^ aj S^l-S oil^Pi 40°CCH| £g-Sp| ^| §H A i -tS^ai- 2.^o{| °|sH 1^ a| 



http://patent2.kipris.or.kr/patent/XML/1019970032706/101997003270... 2006-03-07 



KIPRIS(gJH^Sfi) 



ffll 01 XI 4 / 9 



£}x|oj7|£} o|*oj| §*» ^E{|oi| £«£H:K £2^1 ^o]|A-j a|7}x|o^7|7}B 30^- §JE0|ch 

« ^o|o| 7l) Aj£| ^^^Aido')-^ £3-6cH| ^ §J ^7^1 ZieHH^ ^S^cH ^JAjsjcK &HW8 

^flHdO'Jol 7H*H£] 7h^s>|- S oj g§°|(22)o|| » S^HSoil oh^ ojS^oi ^|*|£|CH 

M ?\±&5. &&&2i 7l±&Mo\\ 7 MS 7\± gxlsfe- aaf ^3 3*M#sl 

0| cicHn|^E-i(26)^ S=3o|| £a|£| c||5. o^^sf#om ^##(34)^ »»y BS^I 

(22)cH! oH^oll «E}x|£f£]cK o|E-|°> yAiog ^-^^ 7^fi| ^£ i*<S^x| Sf£^ 

CHo|^E^(26)oil ^3 SS£|3C| BtfecK c-iOiD|^E-i(26)^l ££jE 3-4°Jx| ?JO|°| *p| 3H|0|M(26c)# S 

»*W *t i£lE "4" x|§oi|AH oj^2|^7|&(24)o|| Jlg^jcK £4 sj 6 5f5. 

cio|o|^:E-|(26)s| 7f^Ai(io')oil ^U^| ££^# ^2. ^SE &«£ttt*a} ±H *l EK24)^s| 3>|^7|*h c| 
bK>|^s| ^^Z}°\\ aH^S *B30|cK£3 3! £5 &=E). £A|£j goj ^« g<g *HJ-#(34)^ °! 

4|S|S7|e(24)Z.K)|| *M£ 37HS| »s* §# 3E»»ch *t ast S<^gE *1S 4H>I» 37|0|oi £ 5 

oi|Ai flg ^^CH|A-| §(36, 38, 40) t^Sc*. 4>^s| £|j1 §^S(36)B CiojD|^E-| (26)^ Sfrfifl- 

(34) oh^o{| 37H^I #ol|Ai 7f§ sfS H?|s>h 7^cK sM?-£| §<^§(40)E ^!30| 7I-S- 

H°1 S(38)E S(36, 40) ^S^l §Zi H7|0|cK 3^H^I #¥»il^ &a**£S ^ajsfi sHJ#(34) 
2* £!±HS|S7|EK24) a^o|o| x^joj-cK £ 5o]|A-i 37\\°\ §^ cH^ti" bHSS^K dicHo|^Ei 

(2*6)o||.c||e S^S(26c)E a^#(36, 38,-40)2.^1 &Z1^H±3 SJ 4 «0|»(26c)a| ^ 

^4 a eoii £A|g o!4nsis7ie(24)^fii "4" xigou aaacK 

diCHo|> 1 E-|(26)# ZL§A|7|^ ^Aio^ 7^{«A|(1 0')Oi| ^h^H^l 7^^SJ-#S| ^£ o| □ | ^E-j (26) 

Oil ^JQ Qy-Hl^l a-c-^ll, ZL 0|^^ 7[^M #7|(18)7|- #A|0{| tO|^0|cK ZlBiH^ 

7^Ai|AH(l0')^ ClCHD|^:Ei(26)Oi| a|«H S^l A JS7^*J-£|Oi ££ ^^Oi| C||«|| A|jAi7h ^ 

oh S7| #^4 dit s^i a§3f£^ §^o| § £ a§a S7| d^-^ s^-s a-rn se^ 

§7h K0| 7^ a-X|#^0||Ai Aj^m L.^E^CK 

24 Mixi 4o°c^. ?i±?t ?m*\ AiiAio) &£ q|«|| 7^^A^JA^(1o , )7^ ada^io)^ §<a s-^i^^ e^h^ch 

5. 70i| £A|§CK £ 70||AH 67H^I 7^AjjAiO{| #^AJS7|- S*PI#0l|Aifi|. ^-a g 7 | Aj^o| ^SHj g 

7h K0| ggoil £g3^ ^d^^ £A|£|cK 

7^AHAiOi| 7^HS 7^^Sh#o| ^£ Stu §^3| &A|efe 7|## m ^tf$U^°i ^1 ^ fc S3^l ^£ S 

^# ^|o^ ci El^oflL M§3 27| AH|go[cK o|B-|o]- Ay ah §7|a| ^£ 



7HS" E.^S 7^|oi ^7| L||oi| Qijx-ii S^H^^ &7| ^|sH 7H^£| ^A-i #7|, ^7|S^AiiA^ 7 |o| n^^o\\ 

Zl^HW §7| LH0i| 7^ ^AJ ^^h, g^Ji* S^Sl-Til a^7| g 7 |o| 7}| gj. c^al| H 

^X|£|Qi Ah 7 | ^^oi| 7^°| Sj-A^ Xi|^7| ^|§H AfS Aj^H^j gfS ^7^|# 7hX|^ 7|-^i 

0|0=) QHxH| ^t, ^1 ^AH-g7| L-HCHI S-^|H|D1 ^7| 7\\^ A^ Aj EH £j 7-|£|^ ^7| 7^-f-^ 

S|- ^--E S7| IfAj 7^°| ^A|^D^ ^A|£j ^5E# ^EFL||^ AjjA-j A]^# ?H|^3h7| *!■ S7| 

^l-^ 7^ ^ AH Oi| SiCHA-j, DjCHal^Ei ^^0| ^A|H| Jl Ak 7 | 7^^-H^^0i| 7^ -E£0i| CReH ^AH goj 

^Til^. ^5f^-oi| ojs §-5fs|oiAi &x\M s.^ cicHol^Ei ^Eloil a^5c| AjjA-|S>|. ci 

OlO|^E-i ^y 0 | gC|- ^- A I Oi| ^X|l! 7^ E£ ^ o»| A^| CiCHD|^Ei7f ^-£E^^|-S|- AJ 7 | AjJ A-| #^a|^ 

^1 ErE. S§Oi| ^§°J CiOiD|^EH Xj 7 | A|^7j.o|| 3. A|7} X|oj &0| ^X|£| ^£ bjsl-Oll yg^Oi ^7| 

dif ^S^^ 3h= 7^a[|ah. 
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^|§H £p| ClCHDj^B-| 4=«E}Ilf o|4fl5|^ 7 | ff A^|0|| Ap| e^dI^ ^<eK>| *go\ 

*! iS°Jxfl AK)|Oi| UfAjgo^ M 7 | £|^7|£k>|j <£^£j goiS *j7| ^|0|M# 7tS# f§£S 7^>4|A-|. 

*i|3IM| SiOU! s-oj o| §oj^|7h Z\0\u\±E.\ ^JL\ °J^5|^7|e A|-0|Oi| 3?H^i S §^31 

0| D=| Apl CiCHDj^E-l ^«EhOil °JS*[ <M §ojx^ 7^3|^ g°j^|0|0^ 7^ & av 7 | s|^7|^0|| ojg 

ot-ol *]|3HH*llfe 7f§ *m S^^IMch 32 7^ S^^l^ch ^ 37 1 -1- 7Mc*rAp| §oj£! CicHD|^E^ 

§£*fl°4 *ll3§£*l| AhO| » » goj*||£} JH|3§Oj^| A^|01| §7^fe *J§°| 3 oj^ ^7i-X|tt| A* 7 | S|^7| 
g-Oil Aj7|*i oi^Sj-^ £Aj^. 7^# ^§o^ 7^A1]Ai. 

A jif 37| s[*t 7h^ AiiAioii iimzi n± ?im s-m* ?\± ti 

^S>1 &fi £P|s|-*{-*j 7^£| S7|S|-«)- 7^AjjAi# g^o^Ai aeH^Oil o|s|| - 

^'S 7\£l ^^Hj- ot^S 7^|tt| g^- HJgoj m-Ajo^ ojsi) a l 7 1 7 |.>. g^o{| g 7 | &^ 

7|-S 7^^U-# *j§Oj| ygSl-Oi 37|^ AJ^S *IISop| ^|sH 7H^S S7|^ 7^AjjAH# 
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